






















































































































































































































































































































































































































































































formula; however, this simpler derivation from the data demonstrates
the feasibility of this approach.

8.4.2 Discussion

With the Type 3 approach, there is a great potential for an in-
centive structure. The various service levels are designed to reflect the
degree of attainment of goals; positive incentives are expected if the allow-
ance is tied to the service levels attained.

This approach is potentially more accountable and equitable than
the existing fee structure. This depends on the strata used for the opera-
tional coefficients (B!s) and overhead rate,

It may be more difficult for PHAs to budget using this approach.
The problem lies in the uncertainty of the levels of service that will be

attained,

8.9 Type 4 Approach--Monitoring of Actual Costs

The type 4 approach derives a reimbursement based on the
measurement of actual resources expended for Section 8 services. This
system relies on detailed recording of hours, materials, and costs.

8.5.1 Derivation

The cost of personnel services and other resources can be di-
rectly identified with a cost center (program) to determine program cost.

The development of cost data would be base don the following
principles:

o All costs relating to each program are accrued in
the cost category (function) as of the end of each
period for which costs are determined.

. When costs do not apply directly to one cost cate-
gory, the basis for combining or allocating them
is documented.

o When cost techniques are used in allocating costs,

both general and detailed descriptions of the tech-
niques are included in the accounting instructions.
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8. 5.2 Cost Category

Costs incurred to accomplish any Section 8 program objective
are classified into two cost categories:

. Preliminary costs: an amount paid to the PHA on
the basis of all direct and indirect costs associated
with the initial taking into the program of families
suffficient to occupy the units allocated,

. Ongoing administrative costs: an amount paid to PHAs
for each managerial function performed to maintain
the continuing operation of the program after initial
lease-up is achieved for each allocated unit. Costs
consist of all direct and indirect costs associated with
a unit after it has been leased for the first time.

e 8-2 displays these cost categories {functions) and provides examples
of the types of cost charged to each.

8:.5.3 Collection of Cost Data

Measurement of actual resources expended for Section 8 ser-
vices consists of three major activities: time reporting and payroll, direct
and indirect costs, and budget plan.

8.5.3.1 Time Reporting and Payroll System

Direct labor and employee benefits represent approximately 80
to 90 percent of Section 8 direct costs. With such a large proportion of
costs in this one category, it is essential that PHAs account accurately
for time worked by their staff. The time reporting system collects time
worked by each employee and converts the time to salary cost, based
on the employee payroll records. In addition to accumulating costs by
function and program, the time reporting system provides the basis for
allocating unassigned employee time and benefits and certain general and
administrative costs to programs.

For Section 8 reporting purposes, the time reporting system
collects employees costs related to preliminary and ongoing administra-
tive cost categories. Each PHA employee providing Section 8 prelimi-
nary services, such as recertification, reinspection, and outreach,
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Table 8-2

Cost Categories

COST CATEGORY

DESCRIPTION

EXAMPLES

Preliminary

Preliminary costs consist of all direct and indirect costs
associated with initially taking into the program sufficient
families to occupy the units authorized. (Before it has
been leased for the first time).

Salaries and fringe benefits of all
staff personnel who are directly en-
gaged in providing services to recipi-
ents, This includes staff time
devoted to:

1. publicizing the program to lower-
income families and to owners,
property managers, and real
estate brokers;

2. receiving and screening applica-
tions;

3. certifying income;

4. providing program and market in-
formation to participants;

5. reviewing requests for lease ap-
proval;

6. inspecting units;

7. negotiating contracts with owners;
and

8. administrative overhead costs.

Ongoing Administrative

Ongoing administrative costs consist of all direct and
and indirect costs associated with a unit after it has been
leased for the first time.

Salaries and fringe benefits of all staff
personnel who are directly engaged in
providing services to recipients. This

includes staff time devoted to:

1. recertifying income;

2. providing housing information and
assistance;

3. reinspecting leased units;

4. taking in new families to repiace
those who drop out;

5. paying subsidies to landlords; and

6. administrative overhead costs.
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or providing any of the supportive activities, would charge time to vari-
ous Section 8 program codes. These program codes would identify the
standard Section 8 program functions,

The program code, when related to the appropriate function
code, would identify the distribution of Section 8 time between preliminary
and ongoing general administration. These program and function codes
would be recorded on employees' timesheets, along with the associated
hours expended on each. The cost of direct employee service time is
calculated in the time reporting and payroll system. Following the com-
putation of the direct salary costs of each program and function, employee
benefits would then be calculated and allocated.

8.5.3.2 Direct and Indirect Costs

Particular attention must be given to the proper and consistent

accounting for direct and indirect costs, In gen direct ¢ :

that:

. can be directly associated with a particular grant
or program (examples are salaries, travel, and
material costs);

. has no intervening basis for allocation; and

. can be directly associated with a cost category.

An indirect cost is one that, because of its incurrence for com-
mon or joint objectives, cannot be readily identified as a direct cost. For
the Section 8 program, examples of indirect costs are agency general man-
agement; rent, heat, and light; accounting; and maintenance.

Other costs incurred for the benefit of more than one program
can be allocated by some equitable base. Examples of allocation bases are

direct labor-hours, floor space occupied, and salary costs.

8,5.3.3 Budget Plan

The budget is a quantitive expression of a plan of action that es-
tablishes expectation regarding future income, financial status, and sup-
porting plans. It is therefore designed to control a variety of functions,
including planning, measuring performance, authorizing corrective action,
and controlling. Specifically, the budget is a management tool that can be



used to ensure that (1) results of operations conform, on both an organiza-
tional and a program level, as closely as possible to established goals

and (2) expenditures are being incurred at a rate and amount commensu-
rate with available resources. The establishment of standard policies

and procedures regarding the preparation and utilization of the budgeting
system is essential to the effective and efficient management of PHA

and Section 8 resources. Figure 8-8 displays the budget flow and relation-
ships.,

8.5.4 Discussion
Implementation of the Type 4 method would vary from one local-

ity to the next; the site characteristics that may affect the cost and the ex-
penditure of resources include the:

o scale of operations;
. level of related activities performed; and
o time or experience factor.

Type 4 method allows agencies to recover, by the measurement
of actual resources expended, actual costs as they accrue, In addition, the
approach automatically accounts for cost and other trends.

The type 4 methced is applicable to all PHAs in the program but
is not consistent with most existing procedures and available data. For
this reason, its implementation may involve significant cost for some of
the PHAs, A further disadvantage of the Type 4 method is the presence
of disincentives for efficient program administration. That is, the reim-
bursement is independent of the levels of cost incurred.
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SECTION 8 1

OVERHEAD AND
FRINGE BENEFITS
BUDGET
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PROGRAM
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MASTER BUDGET
BY LINE ITEM

Figure 8-8: Budget Flow and Preparation
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APPENDIX A

SAMPLE DESIGN, SAMPLE SIZE, AND ACCURACY

Prepared by Westat, Inc.
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A,1 STATISTICAL RELIABILITY
IN THE ANALYSIS OF SURVEY DATA
I'OR THE SECTION 8 PROGRAM EVALUATION

A, 1,1 Introduction

The sample design for the Section 8 program evaluation was de-
veloped by the Urban Institute with consultation from John Dirkse of George
Washington University, Statistics Department, subject to certain con-
straints imposed by HUD., A stratified sample design was used with size of
PHA (measured in ACC number) and Metro and non-Metro as stratifying
variables. However, the number of Public Housing Agencies (PHAs) selec-
ted from each strata was not proportional to the strata size due to certain
HUD requirements. As a result, a wide variation in strata weights has oc-
"""""" i, The purposc of this appendix is to calculate the weights to be used
for all three sectors, and, for Sector C, compute the impact of the design
effect on the variance and standard deviations of survey estimates,) In
Sector C, the net effects ol the way in which the sample was designed are
as follows:

(a) Weighted rather than unweighted analysis was necessary
when PHAs or sites are the units of analysis.

(b) As a result of the unequal weights for various strata, Sec-
tor C has a substantial "design effect' of 1.7. In other
words, although there were 30 PHAs in the Sector C sam-
ple, the statistical reliability of these 30 is only as good
as a random sample of about 18 PHAs (i.e., 30 + 1.7 =
18). Alternatively, we could say that the variance is 1. 7
times larger than for a simple random sample of 30
PHAs,

(c) Because of the unequal weights in the first stage sample
of PHAs, the number of recipients, nonrecipients, and
landlords at each site was adjusted from site-to-site in
order to produce an approximately self-weighted sample.

Atter discussing the sample design with the Urban Institute staff, Westat
calculated the probabilities of selection and associated weights for Sector
C (see Table A-1),
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Table A-1

Sector C-PHA Weights

METRO T NON-METRO 1
STRATA PROBABILITIES OF f PROBABILITIES OF
{PHA SIZE) REGION SELECTED SITE SELECTION WEIGHT | SELECTION
Y S
Over 999 6 1 6667 ! 1.50 !
6 2 6667 | 1.50 ‘
6 3 5667 1.50
§ 4 6667 1.50 f
9 5 6667 1.50 ;
10 § 6667 1.50 ,
490993 6 7 1587 6.30* 5
) 8 1905 5.25 I
] ‘ 9 1908 5.25 1‘
g | 0 1905 5.25 |
- 131-389 8 ! 13 0817 12.24* |
ﬂ 6 i 12 0817 12.24* 5
8 l 13 0980 10.20 !
9 ! 14 0980 {1020 !
9 15 10.20 !
9 16 ] 2500 4.00
10 17 ; 2500 400
71130 7 18 075 13.33 i
8 19 088 17.00sub, |
9 20 075 13.33 !
5 2 | 0641 15.60*
8 22 i 0641 15.60*
7 23 i \ 0238 4200
Q .
Under 71 6 24 ! 1515 6.00° :
9 25 | 1818 5.50 |
9 26 | 1818 5.50 |
10 27 i 1818 5.50 i
6 28 l | 0641 1560
8 29 l . ! 0641 15.60"
7 30 l ; 0769 13.00
_ -1 1. _

* in Region 6, 2 PHAs were deletad whan the first stage sample was adjusted. Therefore the weights on remaining PHAs in Ragion 6 increased as shown since
tha probability of selection in Region 6 equals the initial selection probability times the probability of surviving the deletion of 2 sites which is 12/14 ~ .B57.
{A minor arror of estunation caused the value 833 to be used rather than .857—a differance judged to bae trivial.)



(See Table A-2.) The fact that recipients, nonrecipients,
and landlords were '"cluster sampled' produces a cluster
effect factor. For recipients this factor has been found to
vary from 1.7 to 4.3 depending on what variable we are
considering. This means that, when the unit of analysis
is the recipient, variance can be up to four times larger
than for a simple random sample of the same size. An-
other way of stating this is that our sample of 428 reci-
pients is only as accurate as an equivalent simple random
sample of 107 recipients (i.e., 428/4 = 107). This is a
rough conservative approximation based on Westat's cal-
culations of cluster effects on variance for several socio-
economic characteristics of recipients. The ,/cluster ef-
fect will be different for different characteristics depend-
ing on intraclass correlations (which vary from one char-
acteristic to another) and depending on the extent to which
stratification reduces variance. The /cluster factor is the
amount by which the standard deviation varies depending
on the variable in question as shown below,

Variable V/Cluster Effect
Sex of Head 1.3
Number of Bedrooms 1.6
Household Size 1.8
Age of Head 2.0
Family Income 2.1

Therefore, we will use a relatively conservative assumption
that, for recipients, confidence intervals are approximately 2.0 times
what they would be for a simple random sample due to cluster sampling.
For nonrecipients, participating landlords, and nonparticipating landlords,
this factor is estimated as 1.3, 1.5, and 1,2, respectively, which is based
on the assumption that the cluster effect varies linearly with cluster size
and is otherwise similar for these surveys. A further word of caution is
needed concerning the meager nonparticipating landlord sample; since only
10 out of the 30 sites had respondents, there is the distinct possibility of
some bias in nonparticipating landlord results.
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Table A-2

Sample Sizes for Recipients-Sector C

(1) (2) (3) (a) (8)
PRELIMINARY
RECIPIENT RECIPIENT ADJUSTED
STRATA SELECTION OCCUPIED INTERVIEWS INTERVIEWS ADJUSTED
(PHA SIZE} REGION SELECTED SITE PROBABILITIES UNITS PER SITE (6 MINIMUM) WEIGHTS
Over 999 6 1 0218 10N 23 -2= 2 755
6 2 0218 1100 24 -2=22 15.2
[ 3 0218 500 n 1 68.9
6 4 0218 597 13 -1=12 746
9 5 02118 900 20 -2=18 16.6
10 6 .0218 128 16 -1=15 73.5
400-999 [ 7 0814 97 9 9 68.9
9 8 0762 100 8 68.9
] 9 .0762 322 25 -2=123 74.9
S 10 0762 100 8 68.9
131-399 6 3] 1176 202 36 -3=133 75.2
6 12 176 278 49 -3= 46 734
8 13 1480 80 12 12 68.9
9 14 .1480 138 20 -2= 18 766
9 15 .1480 68 10 10 68.9
9 16 0580 44 3 +3= 6 34.4"
10 17 .0580 42 2 = 6 23.0°
71-130 7 18 1934 18 23 -2= 2 75.1
8 18 .2466 78 19 ~1=18 127
9 20 1934 100 19 —1=18 127
6 2 2263 7 2 +4= 6 23.0%
6 22 .2264 58 13 -1=12 74.6
7 23 6093 42 26 ~2=24 ns
Under 71 6 24 0958 52 5 +1= 6 57.4
9 25 0798 40 3 +3= & 344"
9 26 0798 50 4 +2= 6 458
10 27 .0798 59 5 +1= 6 57.4
6 28 .2263 8 2 +4= 6 23.0%
6 29 2263 12 3 +3= 6 344"
7 30 .1886 49 9 9 68.9*
422 422

* Thase few sites have weights that differ substantially from the other weights (i.e., only 30 percent to 45 percent of maximum weight}. But the net effect of sample

astimates on reliability is small,




A.1.2 Statistical Accuracy

A,1.2,1 Accuracy of Proportions

The most common type of measure used in this analysis is per-
centages or proportions (e.g., proportion of PHAs with more than 5 years'
experience in housing; proportion of recipients who are racial minorities,
etc. ). By combining sample sizes with design effects and cluster effects
mentioned above, we can calculate statistical reliability expressed as con-
fidence intervals on proportions in the Sector C analysis.

Table A-3

Confidence Interval on Proportions for Various Respondent Groups

Respondent Sample 90% conf. interval on a2 propaortion
Group Size, N K* .10 0r .30 .300r.70 50

PHAs 30 1.3 12 18 .20
Recipients 428 2.0 .05 07 .8
Nonrecipients 125 1.3 05 .08 10
Participating

Landiords 198 15 05 .08 .09
Nonparticipating

Landiords 25 1.2 12 .18 .20

A.1.2,2 Confidence Intervals on Continuous Metric Variables

Confidence intervals on variables such as income of recipients,
number of PHA staff, years of experience, etc., may be relatively smaller
or larger than confidence intervals on proportions. In Westat's analysis
of the Sector C data, the Statistical Program for the Social Sciences (SPSS)
was used. This program, like most statistical packages, treats all sample
sizes as though they were from a simple random sample., The standard
deviations from unweighted runs using SPSS should be multiplied by the
factor, K, in Table A-3 to estimate the actual standard deviations.

For computations using PHA as the unit of analysis, each PHA
should be weighted by W; (which is the reciprocal of the probability of
selection in Table A-2, even though the standard deviations are estimated
by scaling up standard deviations from unweighted SPSS runs by the fac-
tor, K, in Table A-3,

*K =\/design effect for PHAs or\/cluster effect for other samples. K is the
ratio of the true standard deviation to the standard deviation of a simple
random sample, both of size, N.



For computations using the recipient, nonrecipient, or landlord
as the unit of analysis, the sample is approximately self-weighted, so no
weights are needed, However, standard deviations should be multiplied by
factor K in Table A-1 to reflect the clustering effect, This is a gross csti-
mate of the cluster effect as discussed earlier.,

A.1.2.3 Accuracy of Subsample

Occasionally proportions are bascd on less than the entire re-
spondent sample. For example, instead of talking about the proportion of
all 30 PHAs that used HUD inspection standards, we might want to talk
about the proportion of rural PIIAs that used these standards. Whenever
this occurs, the accuracy decreases (i.e., the confidence interval in-
creases). Suppose eight ol the 30 PHAs shown above were rural. Then the
confidence interval on the proportion of rural PHAs that used HUD inspec-
tion standards would increase by a factor of /30/8 = 1,9 (i.e., the error
or uncertainty in the estimate almost doubles). In general, for a subset,

n, of total intervicws, N, the confidence interval increases by a factor of

v N/n.

There are two situations in which a subsample is always in-

volved:
. for questions only asked of a subset of all respondents
(e.g., only Section 8 "'movers' are asked about previous
unit); and
. in cross-tabulations when row and column percentages are
used.

In both of these instances, thc sample size will be less than
shown in Table A-3, and the confidence interval should then be multiplied
by VN/n as discussed above.

A.1.2.4 Significant Differences

Frequently we wish to compare differences between two varia-
bles and determine whether the observed difference is significant. Sup-
pose that + CI; and +CI, are the 90-percent confidence intervals on X, and
and X, whose difference is D = X; - X,. Then the confidence interval for
the difference, D, is approximately

_ p) 2
cIy = chxl + C1,”.
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If zero is within the interval, D + CI,, the difference is not statistically
significant.

For example, suppose our analysis of PHAs shows that X,
say 70 percent, of all urban PHAs contract for the inspection of units,
but that only X, , say 50 percent, of all rural (non-Metro) PHAs contract
for inspect of units. Is the difference D = .70 - .50 = .20 significant? To
answer this question we need to calculate

_ - 2 2
CID = _\/CI]_ + CI2 .
Since N; = 8 rural PHAs and N, = 22 urban PHAs, wec combine Table A-1
and paragraph 1.2.3 to compute:

= _._.O =

CIl .18‘\’—22 = .210
_ R0 _

cI, = .20 \I——8 = .387

Therefore,

h

c1y =‘\/(.?_10)2 + (.387)°2 .44,

Then, the true D could be anywhere from D = .20 - .44 to .20 + .44--i.e.,
from -.24 to +. 64, Since this interval includes zero, the difference is not

significant.
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A,2 SAMPLING WITHIN SITES

A.2.1 Introduction

In order to compensate for the wide variation in weights for the
first stage sample of 30 PHAs, the number of recipients (as well as nonre-
cipients and landlords) has been altered so as to obtain a self-weighted
sample of recipients, nonrecipients, and landlords. Such a sample is then
representative of the entire Sector C portion of the Section 8 program with-
out weighting. A minor adjustment is made t{o insure at least a minimum
sample size at cach site, Even after this adjustment the sample is still
approximately self-weighted as shown in column (5) of Table A-2,

A.2,2 Methodology for Second Stage (Tenant) Sampling

The second stage sampling rate for recipients at each site is
specified such that, when it is combined with that site's selection probabil-
ities, a constant selection rate, f, for all Section 8 recipients will result.

fi = ith site selection rate,
fri = recipient selection rate at site i,
_ _ n
Eifri= £= g
where
n = sector sample size = 14 x 30 sites = 420,
N = total occupied units in the sector which is estimated by
30 Ni
N = ) 5= (= 28,950 for Sector C)
i=1 "1
where
Ni = number of occupied units in ith sampled site,
Pi = probability of selection for ith site,

Therefore, the sampling fraction for recipients at the ith site is

£ I . (weight for ith site).

i P,
i
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This would give an equal weight of 1/f (or 68.9 for Section C)
if the number of recipient interviews are not ''adjusted’ to assure some
minimum per site. Where adjustments are made, the adjusted weight is
given by:

Original # Interviews per Site! X
Adjusted # Interviews per Site

1
;

A.2.3 Features of Sample

A.2.3.1 Approximately Self-Weighted

The sample of recipients is approximately self-weighted; that
is, it provides a nearly proportional representation of all Section 8 reci-
pienis in Sector C. At each site the number of nonrecipients, participat-
ing landlords, and nonparticipating landlords are each one -halfl the number
of recipients. These samples are likewise approximately self-weighted.

A.2.,3.2 Reflects Current Occupancy

Westat conducted a brief telephone canvas of the 30 PHAs in
the Section C sample during the first week of October 1976. Section 8
occupancy figures as of that date were used in order to get an up-to-date
representation of the programs.

A.2.3.,3 Insures a Minimum Representation at Each Site

The preliminary sample sizes were adjusted to insure a target
of at least six recipients per site (and therefore at least three nonrecipi-
ents, three participating landlords, and three nonparticipating landlords ).
This gives a total of at least 15 tenant/landlord interviews per site, if our
estimated completion rates are obtained., The ''adjustments' to the site
sample sizes still provide an approximately self-weighted sample of ten-
ants and landlords.

lColumn (3) of Table A-2,

lColumn (4) of Table A-2.
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A.2,3,4 Sector C Sample

Table A-1 provides the PHA selection probabilities which re-
sulted from the HUD/UI first-stage sample.,

Table A-2 prescnts the latest Section 8 occupancy figures in
column (2). Preliminary sample sizes, which would produce a full self-
weighted sample of recipients, are given in column (3). Adjusted number
of interviews are given in column (4) along with adjusted weights in col-
umn (5). If we had not made these "adjustments'' [i.e., if we had stopped
with column (3)], a uniform weight of 68,9 would have applied to all re-
cipients in the sample. The adjustments were made by increasing the
sample rate in ninc sites so that a minimum of six interviews with reci-
pients were obtained. Then corresponding decreases were spread over
other sites which had large preliminary numbers of interviews.

The methodology for designing the self-weighted sample and
adjustment cffects is given in Section 2.2. The methods for actually
drawing the samples was presented in Westat's Work Plan and will be de-
tailed in Interviewer Training materials,

158



A, 3. FIRST STAGE SAMPLE DESIGN EFFECT

Because the 30 PHAs were not selected with equal probability,
there is a loss of statistical accuracy for any analysis in which the PHA
is the unit of analysis. The design effect is 1.7, which is rather large.
This means that our samplc of 30 PHAs provides only the amount of accu-
racy as would be obtained from 18 PHAs from a simple random sample,
In the body of this report we discuss the implication of this design effect
on the confidence intervals used. The derivation of the design effect is

given below.

The population can be divided into seven weighting classes
with nearly equal weight within any one class. Suppose that

n; = the same size in the ith class,
N.
Fl' = proportion of the population in ith class,
_ 7 Ni
X = = x
I w %
A.3.1 For the Self-Weighting Sample
n, N.*
I
n N
2 Ny : 2
T %
i
N ) o
i i 2 2
= z — - (O' =g )
(N n, i
2
N 2
= 2(_];) g’ N (if 02 = o? for each i)
N Nin 1
- oty o o2
n N n

*Capital letters for population; lower case for sample.
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A.3.2 For the Non-Self-Weighting Sample

For the non-self-weighting sample, suppose that the sampling

rate in class 1 is:

ny
P S

Ny

The sampling rate in the other classes can be expressed in terms of r:

n,.

= = kT i=2,3, ... 7, (k; =
1

n, = kirNi where kl = 1.

The total sample size and the rate r can be written as:

7 7
n = L n, =1r L k.N,
1 % ;] 1
r = n .
7
§ kiNi
Substituting for r in the expression for n; gives:
kiNi
S 38 T
i1

The variance of the sample mean is then:

) ) N, 2 ,
c = (= o
X ¥ X,
i
N, 2 O:ZL
i
N. 2 .k.N
= 2 1 711 1,. 2
o Ig (rxo) FUE£ o}
i1
161

n.

L
N.
i

N

1

n

1l

4

i

>

= g? for each i) -

2)



The effect on the variance of the sample mean caused by depart-
ing from a self-weighting sample is measured by the ratio of the variances
given in parts A and B. ”

7
I k.N,
Var. B _ %(Ni)z 1 1

Tar % = —

ar. A i N kil
7 7 N, 2

1
= J kN, T (=D

] 11 i N kiNl

Table A-4

Weighting Class Factors for the Sector C
Sample of Sites

1 1.5 6 8 .032 1. 9

2 6 8 48 .168 .250 12

3 11 5 55 194 136 248

4 15 6 80 317 .100 9

5 4 2 8 .028 375 3

6 16 2 32 113 .094 3.008

7 42 1 42 147 .036 1.512
Total 30 284 1.00 45

From Table A-4, the ratio of the variances can be evaluated as:

Var. B
vVar. A

e

45 (.037) = 1.687 1.7.
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A.4 SECOND-STAGE CLUSTER EFFECT

Even though the sample of recipients (and of nonrecipients and
landlords) is self-weighted, there is still a loss of accuracy due to clus-
tering. The average cluster design effect is about 3.0 based on a study of
several different types of variables, Therefore our sample of 428 recipi-
ents is only as accurate as 1/3 x 428 - 143 recipients from a simple ran-
dom sample. The effect of this on the analysis is given in the body of this
report. The derivation of a formula for the cluster effect is given below.

The variance of a mean drawn from a stratified cluster sample
can be estimated using the "ultimate cluster' approach described in gen-
eral in Hansen, Hurwitz, and Madow, VI, p. 242!

The formula is a modification of the expression for relvariance
given in Hansen, Hurwitz, and Madow, VI, p. 181,1 where:

N

total number of recipients and sample size of
recipients at site i in stratum h;

hi’"hi

My

total number of sites and number of sample
sites in stratum h;

xhj_j = the value of the observation on recipient j from

site i in stratum h.

The ratio estimate is used to reduce the variance by the corre-
lation between totals and the size of site.

LMh mh Nhi
D= ' 22 Iox
=% - h™ i "nij J
S
h® i B

Hansen, M.H., Hurwitz, W.N., and Madow, W.G., Sample Survey Meth-
ods and Theory, John Wiley and Sons, New York, 1953,
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For example, the ratio r might be the average age of a recipient.

The var(r) is estimated by:

2
U W N T G
)
Y‘2 my Mh c'h Y'2 my Mh
2 2.2
(Sevnx * T Scrny T 2TScrhxy!
where o
1 - t - 7
g ho (X = X)) (Y5 = ¥y)
c'hXY my - 1 !
(27, - T2
Scrthx T Zl hi h (and similarly for
m ~ 1
N, .
hi
X!, = —= ) X ..,
hi ny; hij
] -
Thi = Npi-

The resulting standard error and DEFF for five variables are given below.

Variable
Standard Error
Number in Number of
DEFF Household Bedrooms Age Sex - Income

Stan. Err. R. 124 066 1.96 .023 160

Stan. Err. SPSS .069 040 .96 .018 717

DEFF 3.22 2.69 417 1.65 4.3
/DEFF 18 1.6 2.0 13 21

J—r
(@2
s






